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ABSTRACT

The new genns Obscuranella and O. papyrodes, its type spe-
cies, are described from the abyssal plain off the Ross Sea,
Antarctica. Obscuranella is included in the primarily tropical,
shallow water superfamily Tonnoidea because it has a taenio-
glossan radula, extensible proboscis, large salivary glands com-
posed of anterior and posterior lobes, salivary ducts that pass
through the nerve ring, and an undifferentiated oesophageal
gland. This taxon is precluded from the families Laubierinidae,
Pisanianuridae, and Tonnidae because it lacks a monopectinate
osphradium, paired proboscis retractor muscles passing
through the nerve ring, buccal glands, and rachidian teeth with
lateral basal denticles. Obscuranella is assigned to the family

Ranellidae primarily on the hasis of shell, radular, and oper-
cular morphology. This is the first report of the Tonnoidea in
Antarctic waters, and the first record of Ranellidae from abyssal
depths.

Additional key words: Caenogastropoda, Ranellidae, anatomy,
systematics.

INTRODUCTION

In the course of examining Antaretic Buccinoidea sam-
pled under the auspices of the United States Antarctic
Program (USAP) and housed in the National Museun
of Natural History, Smithsonian Institution, we encoun-
tered five lots of gdstlop()ds with large bucciniform shells
that had tentatively been attributed to the buceinoidean
genus Batbj(/omus Thiele, 1912, by Dell (1990:195-
199). Dell identified four of these lots as Bathydomus
obtectus Thiele, 1912, but considered the fifth lot, con-
sisting of a single specimen, to represent an undescribed
species of Bathydomus. Dissections of preserved mate-
rial clearly demoustrate that these gastropods are not
referable to Buccinoidea, nor even to Neogastrop()dd
but rather represent an unnamed genus and species of
the superfnm]v Tonnoidea. This is tlw first report of this
superfamily in the Antarctic malacofauna, and one of
very few records of the Tonnoidea from the abyssal zone.
The family Ranellidae, to which this genus is assigned,

has not previously been reported from the Antaretic or
from abyssal depths.

In this paper, we provide descriptions of this new ge-
nus and new species, and infer its taxonomic position
within the Tonnoidea by comparing its anatomy, radula
and operculum with published anatomical reports (c.g.
Weber, 1927; Iloubrick and Fretter, 1969: Dn 1969,
Beu, 19S1; Ilughes and Hughes, 19581). Warén and
Bouchet (1990), Riede]l (1995), and Beu (1998) each
provide useful, if not entirely congruent. syntheses of
tonnoidean families, and include anatomical descriptions
as well as numerous illustrations of radulae, opercula and
protoconchs. Abbreviations used in the descriptions of
morphometric characters are explained in Table 1

SYSTEMATICS

Class Gastropoda Cuvier, 1797
Superfamily Tonnoidea Suter, 1913
Family Ranellidae Gray, 1854

Genus Obscuranella new genus
Type species: Obscuranclla papyrodes new species

Diagnosis:  Protoconch unknown. Teleoconch large,
pyriform, thin, with Lu;_,e aperture, single, rounded, un-
thickened terminal varix adjacent to thin, flared outer lip
in adult specimens. Shell sculpture limited to fine, wide-
ly spaced, spiral cords. Operculum very small, sharply
tapenng anteriorly, with anterior terminal nucleus. Pro-
boscis wall extremely thick, paired proboscis retractor
muscles absent. Rachidian teeth lacking lateral basal
denticles. Salivary glands large, differentiated. Osphira-
dium blp(‘(,tln(lt(‘

Etymology: Obscurus (L.)—obscure, unclear + Ra-
nella—genus of Ranellidae.

Obscuranella papyrodes new species
(Figures 1-36, Table 1)

Batliydomus obtectus Thiele, 1912—Dell, 1990:198-199, figs.
299-300.
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Table 1. Obscuranella papyrodes. new species. Measurements of shell characters. Linear measurements in mm.

USNM USNM USNM
Character Holotype  Paratype 1 Paratype 3 901317 870610 §70610
Shell Length (SL) 63+ 58+ 33+ 57.0 43.6+ 33.2+
Last Whorl Length (LWL) 55.2 51.8 28.5 47.3 38.5 30.4
Aperture Leng‘(h (AL) 45.1 43.3 23.0 38.4 315 25.5
Shell Width (SW) 40.8 41.5 19+ 341 24+ 20.2+
Number of spiral cords on last whorl 14 12 14 5 14 13
Number of spiral cords on penultimate whorl 6 7 7 2 S 3

Bathydomus sp.—Dell, 1990:199.

Description:  Shell large (exceeding 63 mm), very thin,
fragile, ovate-pyriform. Protoconch and upper whorls
missing in all type material. Preserved portions of teleo-
conch of 2% rapidly expanding, evenly rounded whorls.
Shoulder rounded, indistinct. Suture adpressed, shallow.
Axial sculpture limited to fine, straight, weakly prosocline
growth lines. Adult specimens with a single, weak, hollow
varix adjacent to thin, flared outer lip (figures 2, 7. arrow).
Spiral sculpture of sharp, narrow, evenly spaced cords (14
on last whorl, 6 on penultimate whorl), with much weaker
sinuous threads (22-30) of varying width between adja-
cent cords. Aperture large [~0.7 shell length (SL)],
broadly ovate, deflected from shell axis by 9-11°. Outer
lip thin, evenly rounded in upper part and concave at
transition to siphonal canal, weakly reflected. Inner lip
consisting of long, convex, medially indented parietal re-
gion and short, smooth, axial cohumella with strong, long
51phom.l fold that crosses coiling axis of shell. Slphonal
canal short, broad, weakly 1ec11rved dorsally. Callus of
thin, white, porcellaneous gldze overlying panetll region,
adapical portion of broad, nearly axial siphonal fasciole.
Shell color pale olive-tan, confined to outermost shell lay-
er. Aperture white. Periostracum very thin, yellowish
brown, with densely spaced axal lamellae, occasional
short hairs at intersection of lamellae with spiral cords.
Operculum (figures 4, 5) very small (0.16 AL), vestigial,
dark yellow, subtnangular with straight sides, terminal
nucleus. Dorsal surface with numerous, closely spaced
growth lines. Ventral surface with thin, glazed lateral mar-
gins. Operculum attached over most of its surface.

Shell ultrastructure (Figure 23): Shell thin (101
pm), composed of three layers. Outermost layer (figure
23, ca) thinnest (4 wm), composed of columnar crystals.
Middle layer (figure 23, ccl) thickest (79 pm), (omposed
of collabral ly oriented cross-lamellar crystals. Inner layer
(figure 23, rel) thin (18 pm), Composed of cross-lamellar

crystals oriented perpendicular to growing edge of the
shell.

Anatomy (Paratype 1, @): Soft tissues comprising
approximately 3%2 whorls. Mantle cavity spans just under
Y% whorl, nephridium (figures 24, 25, 27, n) about %
whorl, digestive gland (figures 24, 25, dg) 2% whorls.
Mantle edge (figures 24, 25, 27, me) thickened, smooth,
completely covers head. Columellar muscle (figure 25,
cm) thick, broad, spanning slightly more than one whorl,
attached to shell at rear of nephridium. Foot short in
contracted state (Length/AVidth = 1.0), with conspicu-
ous propodlum Body color uniform reddish-tan, without
pattern in alcohol preserved specimens. Head (figure 26)
very large, as wide as foot, with broad, blunt, tapering
tentacles (figure 26, tn) with black eyes at their bases.
Operculum about 4 mm long (0.09 AL) othenwise sim-
ilar to that of holotype. Paratype 1 (and all other pre-
served specimens) with proboscis protruded through
very wide rhynchostome (figure 26).

Mantle cavity (Figurc 27): Mantle cavity as deep as
broad (~%2 whorl). Siphon (figures 24, 25, 27, s) broad,
muscular, very short, extending slightly beyond mantle
edge (figures 24-27, me). Osphradium (figures 24-27,
os) situated along central half of ctenidium, bipectinate,
nearly symmetrical, slightly narrower on left side than
nf:,ht Ctenidium (figures 24-27, ct) long. spanning near-
ly entire mantle length formed of tall tnangular lamel-
lae, nearly twice as hwh as broad. Hypobranchial gland
(figure o7, hg) poorly de\eloped lacking distinct folds.
Rectum (ﬁvure 27, re) runs along inner surface of pallial
oviduct, narrow, terminating in snnple anus (figure 27,
a) behind thickened mantle edge.

Alimentary system (Figures 15, 19-22, 24, 32-35):
Everted proboscis (figures 24-26, pr) ~30 mm long (0.7
AL), unpigmented, with folded walls indicating potential
for further extension. Proboscis wall very thick, ~60%

Figures

-

1-14.  Obscuranella papjro({es new species. 1. Apertural, 2. right lateral, and 3. dorsal views of the holotype, USNM

596683, 4. External and 5. internal views of the operculum of the holotype (intermal view coated with Ammonium chloride to

emphasi
shell, 10. dorsal
Apertural view und

operculum; Scale bar = 5 mm for protoconch.

ulpture). 6. Apertural and 7. dorsal views of paratype 1
iew of smaller shell, USNM §70610. 11. Aperturul and 12. dorsal views of paratype 3, USNM SS6105. 13.
14. apical view of early whorls of USNM 901317, Scale bar = 1 cm for all shells; Scale bar = 2 mm for

, USNM 896131. 8. Apertural and 9. dorsal views of the larger
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of proboscis radius, composed of 3 layers of muscles.
Innermost layer of circular muscles f]ﬂ'lllt‘ 32, cn), mid-
dle layer thickest (2/3 of proboscis \\(111) of longitudinal
muscles (figure 32, Im), outer layer of circular muscle.
Buceal mass (ﬁﬂure 33, bm) small, attached to proboscis
walls by numerous, thin tensor wmuscles (figures 15, 32,
33, tn), as is the anterior oesophauus (flgnres 15, 32,
aoe). Retractor muscles passing through nerve ring and
joining buccal mass and columellar muscle o
Mouth (figure 32, mo) a narrow, vertical slit. Buccal tube
(figure 33, bt) short, leading to cuticle-lined buccal cavity
with ventral pair of semicircular jaws (figure 33, j). Jd\VS
(figures 16-18) dark brown, pappilate along outer edge
(figure 17). luner surface of jaw (omposed of small,
close ly spaced platelets that produce “cobbled” surface
dlstally (figure 18), smooth proximally (figure 16). Odon-
tophore (flcrure 15, od) small, oval, lining bottom of the
huceal cavity. Walls of buccal cavity very thick. Proboscis
nerves (ﬁgure 32, pn) paired, very thml\ running from
cerebro-pleural ganglia along proboscis length, innervat-
ing buccal mass and anterior part of proboscis. Anterior
esoplmgus divided into dorsal and ventral channels by
prominent longitudinal folds (figures 15, 34, 35, 1f) that
extend from the buccal cavity to the posterior edge of
esoplnaedl gland. The right fold overlaps the left (hgure
34). Rddular ribbon (ﬁaure 19) short (5.8 mm, 0.13 AL)
nearly twice as long as cartilages, narrow (~ 580 wm.
0.013 AL), consisting of 45 rows of teeth, posteriormost
4 rows nascent. Rachidian tooth (figure 21, rt) with large,
broad median cusp, flanked by 5-9 denticles per side.
Base broad, strongly concave posteriorly, lacking cusps
along tooth base. Lateral teeth (figures 21, 22, 1t) narrow,
with long, thin, cusp flanked by 3— denticles on inner
edge, 4-6 denticles on outer edge. Two long, recurved,
distally flattened marginal teeth (figures 20; 22, mt) per
side, outer tooth longer than inner. Inner distal edges
serrated with 2-7 cusps. Salivary glands large, irregularly
shaped, completely covering the esophagedl gland (fig-
ure 32, oeg). Right salivary ghnd more elongated, shght-
ly larger than left. Each gland consists of two lobes. Pos-
terior lobe (figure 32, plsg) massive, composed of curved
radially onented blind tubules. Anterior lobe (figure 32,
alsg) smaller acinous, ventral. Salivary ducts (ﬁgures 32—
34, sd) thick, extending from posterior lobes, becomning
attached to oesophagus walls before passing through
nerve ring. We were not able to identify connections
between the salivary ducts and the anterior lobes of the
salivary glands, as reported for Cymatium intermedium
(Pease, 1869) by Andrews ef al. (1999). Salivary glands

attached to oesophagus by thin muscular and connective
tisse fibers and innervated by several nerve branches.
Esophageal gland formed of deeply glandular dorso-ven-
tral folds, small relative to salivary glands, of the same
color as surrounding tissues and tsophaﬂus Stomach
large, U-shaped. similar to that of Cymatium nicobari-
cum (Houbrick and Fretter, 1969) in external morphol-
ogy, too poorly preserved to reveal details of internal
II\()I’I)]l()l()("\ except that the ducts of the digestive gland
are pdlred closely spaced, and situated in the middle
region of the stomach. Posterior duct twice the diameter
of anterior duct, After leaving stomach intestine curves
dorsally, passing under then along posterior edge of ne-
phridium towards rear of mantle cavity (figures 24, 25,
in).

Female reproduetive system (Figures 25, 27-30):
The only specimen dissected (Paratype 1) was a mature
female. Pallial oviduct consists of small albumen gland
(figure 25, ag) along outer wall of nephridinm, lurge cap-
sule gland (figures 25, 27, cg) lining right wall of pallial
cavity. Lumen of capsule gLnld small anteriorly (fignre
29), broad posteriorly (ﬁgme 28). at juncture to albumen
gland. No seminal re(eptacles were identified, possibly
due to poor fixation. Bursa copulatrix (figures 27, 29, 30,
be) large, long, spanning more than half length of cap-
sule glcmd Pallial oviduct opens (figures 27, 29, go) by
long, narrow slit at midlength.

Male reproductive system (Figure 31):  The repro-
ductive system of a male specimen lacking shell (pard-
type 2) was examined. Testes occupy upper half of
whorls of visceral mass above posterior border of stom-
ach, giving rise to seminal duct. Seminal duct forms
large, convoluted seminal vesicle before entering mantle
cavity. Duct descends to floor of mantle cavity at mid-
length, opening to form groove with thlclxened obvious-
ly glanduln walls leddmg to penis base. Penis (figure 31,
p) broad. dorsoventrally Hattened, with seminal groove
(figure 31, sgr) running along imner edge. aronnd the
bluntly r()lm(led distal edge, halfivay down the outer
edge, terminating in a very small, inconspicuous papilla
(figure 31, pap).

Type locality: Victoria Land, Balleny Islands, Sturge

Island, R/V Eltanin, st. 1949, 66°52'S, 164°32'E. in
2507-2525 m, 5 February 1967.

Type material:  Holotype, USNM 895683 (fignres 1-
5, shell and operculum only, soft parts not present), from
the type locality; paratype 1, USNM 896131 (figures 6-

—

Figures 15-23.  Obscuranella papyrodes new species. Paratype 1, USNM 896131, 15. Distal end of the proboscis opened dorsally.
16-18. Left jaw. 16. Entire inner surface of jaw. 17. Enlarged section of the upper edge. 8. Enlarged section of the surface in
the middle part of the jaw. 19-22. Radula. 19. View spanning width of radular ribbon. 20. Left marginal teeth. 21. Rachidian and
lateral teeth. 22. Right lateral and marginal teeth, tilted to 30°. 23. Ultrastructure of the shell (Paratype 3, USNM 856105).

aoe, anterior oesophagus; If, lateral folds; od, odontophore; ca, colummar shell layer; ¢cl, comarginal crossed lamellar shell layer; j,
jaw; 1t, lateral teeth; mt, marginal teeth: 1. raduly; rel, radial crossed lamellar shell layer: rt, rachidian tooth: tm. tensor muscles.
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Figures 24-31. Obscuranella papyrodes new species. Paratype 1, USNM 896131. 24. Ventral and 25. dorsal views of animal
removed from the shell. 26. Antero-dorsal view of the head. 27. Mantle complex, opened from left side and reflected. 28-30.
Schematic sections through the pallial gonoduct. 31. Penis (Paratype 2).

a, anus; ag, albumen gland; be, bursa copulatrix; cg, capsule gland; cm, columellar muscle; cme, cut mantle edge; ct, ctenidinm;
dg. digestive gland; go, genital opening: hg, hypobranchial gland: in, intestine; me, mantle edge; n, nephridium; no, nephridial
opening: op, operculum; os, osphradium; ov, ovary; p, penis; pap. papilla; pr. proboscis; re, rectum; s, siphon; se, siphonal edge;
sgr, seminal groove; st, stomach; tn, cephalic tentacle.
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cm

Im

> mm

Figures 32-35. Obscuranella papyrodes new species. Anterior alimentary system, Paratype 1, USNM 896131, 32. Proboscis
(opened ventrally) and organs of cephalic haemocoel. 33. Anterior part of the proboscis, opened ventrally. 34. Transverse section
through anterior oesophagus. viewed from anterior. 35. Esophageal gland, opened dorsally. Dashed line indicates ventral midline.

alsg, anterior lobe of the salivary gland; ao, anterior aorta; ace, anterior oesophagus; bm, buccal mass; bt, buccal tube; em, circular
muscle layer of the proboscis wall; j, jaw: If, longitudinal fold of anterior oesophagus: Im, longitudinal muscle layer of the proboscis
wall; mo, mouth opening; nr, nerve ring; ode, odontopliore cartilages; oeg, oesophageal gland; plsg. posterior lobe of the salivary
gland; pn, proboscis nerve; poe, posterior oesophagus; pw, proboscis wall; rs, radular sack; sd, salivary duct; tm, tensor muscles.

7, 9 pecimen, anatomical descriptions based on this
specimen), paratype 2, USNM 896139 (3 specimen,
shell not present, male reproductive system based on
this specimen), both from south of Hjort Seamount,
R/V Eltanin, stu. 1964, 59258°S, 155231°W, in 2955-2992
m, 10 February 1967; paratype 3, USNM 886105 (fig-
ures 11-12, sex undetermined) Victoria Land, south of
Scott Island Bank, R/V Eltanin, stu. 1939, 69°03’S.
179%41’E, in 3519-3596 1n, 1 February 1967.

Other material examined: USNM 901317 (Figs 13-

14, 1 specimen, sex undetermined) Victoria Land,

Moubray Bay, R/V Eltanin, stn. 2002, 72°1S8°S, 177°35'E,
in 2005-2010 m, 11 January 196S; USNM 870610 (fig-
ures §-10, 2 dead shells) Antarctic Peninsula, R/V El-
tanin, stn. 1003, 62°41°S, 54°43'W, in 210-220 m, 15
March 1964.

Etymology: papyrodes—made from papyrus, refer-
ring to the thinness of the shell.

Remarks:  The type series of Obscuranella papyrodes,
n. sp., consists of four specimens, including one paratype
that lacks a shell. All were collected living on the abyssal
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Figure 36. Geographic and bathymetric distribution of Obscuranella papyrodes new species.

plain off the Ross Sea. We are provisionally attributing
three additional specimens to this species. One live-col-
lected specimen (figure 13; USNM 901317), also from
the abyssal plain off the Ross Sea, was cousidered by
Dell (1990:199) to be congeneric but not conspecific
with Obscuranclla papyrodes n. sp. (which he identified
as Bathydomus obtectus Thiele, 1912) because of its
more elongated shell, longer siphional canal. and angular
shoulder, Even the earhest teleoconch whorls of this
specimen appear angular because of a prevalent spiral
cord along the penpher\ This is exaggerated by a break
in the shell and subsequent repair, e\qdenwd b\ a thick-
ened scar on the posterior part of the last whorl. The
elongated shell and prominent siphonal canal are fea-
tures shared with an immature pdrat\pe (paratype 3, fig-
ures 11-12) of O. papyrodes. This is the only specimen
of Obscuranella with some portion of the mlv whorls
intact (figure 14). The protoconch (2.0 mm estimated
diameter) is eroded and replaced by a plug, but the ear-
liest teleoconch whorls are well preserved and clearly
show spiral cords.

Two dead collected shells (figures 8-10; USNM
§70610), labeled as coming from upper slope depths
(210-220 m) off the Antarctic Peninsula, closely match
the m()lph()]otfv of this new species. We regard these
specimens to represent O. papyrodes, but are skeptical
of the accuracy of the locality data. Not only is this lo-

cation on the opposite side of the Antarctic continent
from all records of live collected O. papyrodes, it is also
from mnch shallower depths (220 m vs. 2000+ m).

DISCUSSION

Obscuranclla can readily be attributed to the superfam-
ily Tonnoidea on the basis of its pyriform shell with large

aperture and conspicuous, if short siphonal canal; its ex-
tensible proboscis: its taenioglossan radula; its large sal-
ivary glands composed of morphologically differentiated
anterior and posterior lobes and salivary ducts that pass
throngh the nerve ring, as well as its undifferentiated
oesophageal gland. 1t ean be excluded from Ficidae,
which was removed from Tonnoidea and elevated to su-
perfamily status by Riedel (1994), by its high spire, lack
of long siphonal canal, and also because F1C1dae is char-
acterized by small, tubular salivarv glands. Similarly, it
can be excluded from Laublenmdae, a family dmonosed
by its monopectinate osphradium and e\duded from
Tonnoidea by Bandel and Riedel (1994). by its nearly
symmetrical, bipectinate osphradium.

The shell of Obscuranclla suggests an affinity with the
deep-sea fumily Pisanianuridae (originally proposed as a
subfamily of Ranellidae by Warén and Boud]et 1990,
transferred to Laubierinidae bv Bandel and Riedel,
1994, and elevated to family status by Beu. 199S) by
virtue of its smooth shell lacking regular varices and
weakly defined anterior canal. The operculum of Pis-
anianura is slightly coiled but has a terminal nucleus, as
does Obscuranella. However, the rachidian teeth of Ob-
seuranella tack the lateral basal dentieles present in Pis-
anianuridae (e.g. Warén and Bouchet, 1990:figs. 25-27),
Bursidae (e.g. \\aren and Bouchet, 1990:figs. 6, S), Ton-
nidae (e.g. \\dren and Bouchet, 1990:figs. 9-14), and
Laubierinidae (c.g. Warén and Bouclet, 1990:figs. 41-
44), but absent in Cassidae (c.g. Warén and Bomhet
1990:figs. 15, 16, 18), Per<omdae (c.g. Beu, 1998:fig.
15.140 E). and Ranellidae (c.g. Warén and Boucl)et.
1990-figs. 28, 30, 32, 40).

The shell of Obscuranella sormewhat resembles that of
Oocorys sulcata Fischer, 1883 (Oocorythinae, Cassidae)
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(sce, eg. Bonchet and Warén, 1993:figs. 1936-1943), and
some rancllids, such as Argobuecinum pustulosum
(Lightfoot, 1786) (see c.g. Beu, 1998:fig. 15.12 D). The
operculum of Obscuranella has a sharply pointed. ter-
minal nuclens, and differs from the spirally coiled oper-
culum of Oocorys (Warén and Bouchet, 1990: fig. 66).
In adult Argobuccimom the nucleus of the <)pe1(ulnm is
subcentral, l)nt in very young specimens of A pustulo-
sum (Warén and Bouchet, 1990 fig. 69) the nueleus is
terminal. Nowever, the opel(nlum ol Obscuranella is
distinetive in its very small size. relative to the .\l)emlre
and in having str(nUht anteriorly converging margins.

The anatomy of Obwmmulla is fyp)(d]l\ t(mnmdmn
most closely reseml)lmd that of the ranellid Cymatium
(Houbrick and Fretter, 1969). Obscurancella can be dis-
tinguished unatomicall) from the Tonnidae by its lack of
a buccal gland, and from Pisanianuridac and Laubierin-
idae by its lack of long proboscis retractor muscles that
pass throngh the nerve ring.

We assign this genus to the family Ranellidae because
of it general similarity to *\raubuccumm in shell form.
radular morphology, and gross anatomy. Moreover, Ra-
nellidae is the only tonnoidean family to oceur in Ant-
arctic waters—Fusitriton magellanicus (Roding, 1798), a
species with a wide gec )ampln( range, has been taken
from several stations in the Weddell and Ross Quadrants
(('.g. USNNM 896058, USNM S96103, USNN S96277.
USNM 898520—see Polar Invertebrate Catalog http://
www.nmnh.si.edw/egi-binavdb/iz/pei/form). Obscuranel-
la papyrodes represents the first record of Ranellidae
from abyssal depths.
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